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Commissioner for Patents December 29, 2003 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. 
§ 1.55(a), the applicant (s) hereby claim (s) the right of 
priority based on the following application (s) : 



Country 
KOREA 



Application No. 
10-2002-0066184 



Filed 
October 29, 2002 



A certified copy of the above-noted application (s) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-244 8 for any 
additional fee required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRCHt-sSTEWART, KOLASCH & BIRCH, LLP 





Kolasch, #227463 



P.O. Box 747 

JAK/clb Falls Church, VA 22040-0747 

3811-0128P (703) 205-8000 
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This Is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



S e! ^ 

Application Number 



10-2002-0066184 



^ a! ^ ^ 

Date of Application 



2002tM 10^ 29^ 
OCT 29. 2002 



Applicant(s) 




SAMSUNG ELECTRONICS CO.. LTD. 



2003 10 g 08 ^ 



COMMISSIONEB mmms^ 



J 




1020020066184 , ^^ "U^}- 2003/10/15 

[XilM^XH 2002.12.06 
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[^eis^eisl 671211-1122727 
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SSI 

[SSI 

[□£|oi3HJ 
[CHE.IOI3H1 

[^^] 



mm 

2002.10.29 

Composition for Preparing Porous Inter layer Dielectric Thin 
Film Containing Monomer ic or Oligomer ic Saccliarides Progen 

1-1998-104271-3 

9-1998-000041-0 
2000-033491-4 



^aii§ 
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. &1 Ol 
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KIM, Jung Bae 

740820-1065312 

423-052 

^SAi ^e^2g s^^i*! D^s io6s 

KR 

ijs^x-ii (ei) oidioi 
mmm {21) 



20 3 
16 m 

0 a 

19 w 
762,000 S! 
1. fi^^Ai- SAi|Aj(£a)_1 



29,000 ^ 

16,000 S! 

0 S! 

717.000 ^ 
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1020020066184 ^^ ^^>: 2003/10/15 

71 ^tb ^t!: ^S-S., ^M]^}7\]^ ^"^^ SE^ ^^JL^^ -a-H^l (monomer ic or 

oligomeric saccharide derivative); ^^A^ "ib^tb -fr^l SE^ -^71 nflje^i^ ^T^^fl ; ^ 
71 -§-°m 5L^s^>^ rf^^^ f^^> c^nl-o. ^^^^1-71 ^ o]^ ol-g-^V 

<>i 50A <^1^> ^^^S. 7l^Sl 37171- nfl-^ 3]-^ cl-^^^ aVt^^l f^^V ^^^^ ;^lS*>^ 
oil 53<^li=l-. 

S. 1 

M-i^7l^. ^^31^^-, S.S.m, ^^-^^ tfbS^l-g- ^:?> 
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{^^^^ ^^^] 

# {Composition for Preparing Porous Interlayer Dielectric Thin Film Containing Monomeric 
or Oligomeric Saccharides Progen} 

7l S^^#<H1 ^tl- 53 ^oMl^>7ll^ ^^-W- -^i^l (monomeric or 

oligomeric saccharide derivatives)^ S.S.^^S. '^-n-^V^^'^ 50 A <^1*>^ ^"^^ ^hL7]^-^ 

i4i^7l^^ 1-^^ o^el ^<^>S] '^^l^fl. <1^<S^1, ^7l^<?l^l5l 

f 

^^o^ tfl>a-<^l ElJl ojcf. a>£^l ^o>o1lA-l ^^£7> ^7\^c^] ttfe}- db;^>Sl 
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Sl-^l '^l^'^ 9X^. <^1* T^l^^^ ^13,615,272, 4,399,266, 4,999,397:£«Hl^i^ 7] 

CVDCChemical Vapor Deposit ion )1- -^^^ 4.00^ Si02 SODCSpin on 

Deoposition)^^! 7}^^ 2.5-3.1 ^^S.^ ^e^^^^l^^^-JilrCPolysi Isesquioxane)!-^! 7fl 

9X^. at!- »l5.965,679:&<^lAi^ 2.65~2.70^£^ ^7] J1^:^}91 

l-Sl5|l^^(Polyphenylene)ol 7flAls)<^l oj^v^, ojs.^ .^^^ 2.50 0]^}$] ^■7;\^^-^o] 

^tb ^l£7> t:l-<y=^>7fl ^^£1<^ ^cf. ^^^l>i^^^(hydrogen si lsesquioxane)<Hl 7]^^ 

^ -g-^]!- ^^o]A^ <a-ai^<5>^^Bll- *>Q^ aj-i^o] u]^ 

^1 6,231,989 B1<^1 ^l^l^]^ S*]- i^l^^^ ;^l6, 114,458^^ ^o] ^>^^^>^ 

^^l^l^i ^ SI^ "a^tb 37]^ wl^(vinyl);^l Jl^^>S. ^:E.elo1 (dendrimer)^ Efl 

i^^(Porogen)* 'L^-i-Jl, ^j* ^^.^.S. ^<»flAi c^jA]^ '?r,^7] ^m^^(matrix)o^l ^ 

Cf^, Jl^<^l^i i^^^ ^^AjT^ U^i^^^o^ 71:^0. ^A^A]^ ^7-1 -B-^ 

1-^^ 1}-'g<^1 1^]^^^ ^1 6,107,357. 6.093,636J:<^1 ^]^]S\o] ojcf. 3:^^]- o] 

^^\^ ^-f , 7]^S] 3.7)7} 50A~100A ^^oH, 7l^o] DflH^^i vfl 

^1 l-^^*>7fl #^01 ^0^:51 cf. 
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<6> ^ AVyjsq. ^Efl 7l#^ ^^^l^-a- ^^*>7l ^^^M, 3.7]y} 50A 

<7> ^ ^Vt^o] c^.^ o. o]s1^ >^7l <^l-§-^H -B-^# k7> 2.5 ^^^S. 

; 9}^^^ -6-71 -^71 nllH^^i ^^^1; ^ ^7l ^o]^ -g-ufll- i^^l-^, 

^^^^ #^ ^<?^^^* ^^^^1-71 ^tb 2:^^#oll ^ojcf. 

ofl ^Dl)# ^^Al^lJl, ^^^^ 71^1 ^^7] 5E^ ^^^^71011^1 150~6001CS. 7> 

^^l7l^ i]:;^!^ ol^o^;^]^ til:S;^l-g- #:l> ^l2i«J-'^<^l 
<io> Aj-7i^ ^c. s.^^ ^^it}7] ^ IE cf^ ^1^^ >a-7l S^^l:* -^V-S-^V^^ 



^ ^^^^ -yr^t!- i=|-*y=t!: ^7] T^llBS^^Cmatrix)*:*!! ^9}^^ ^ 
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^ll- 1-^^ cf^c^tb ^^Hl ^-§-€ ^ 3X^^, ^^fl^^S.^ l-^^^l, ^^1^1, 

•i^^^l, ^7]^<^7^], A^^n^ ^AS.^^ -§--§-€ ^ SZcf. ^;^>4i;^>^ «>£^1 ;^11^<H1 

<i3> ^^^^1 2:^^1-011 l^o.^ -^V^jt!: i^flBS^^i ^^^Kmatrix precursor)^^ 

-B-el^'^l^£7> ^<H£ 400'C -^7] ZL^A7} ^\%7\^^t\. 

<14> o]si^ :^7l Ji^>^>S.Ai^ (1) ^Ai]>i^^Ai:(silsesquioxane), (2) SiOR4, RSiORs 

R2SiOR2['==l7l^i R^ S^lS]^ ol^o^ ^^^] S.i^i3l^ ^3§^ ^^V^ol 

500-20,000 ^^7> o.^ ^^^l- ov^x\ ^(alkoxy si lane sol), (3) 

o]^^^ €^ (cyclic) (cage)^ ^^^y- (si loxane monomer)* ^^^^S. ^ 

^*>7li4, SiOR4, RSiORs R2SiOR2[<^ 71^-1 -^7l^l^^lo3]^ S-Ajs)^ o] 

^Vo^ Siiol^ ^^s:Vo^ o.^ ^^^><>1 1000-1,000,000 ^^7> 

<15> >^V7l ^^ll^^^^+^S.^ ^^l^o.^^ ^>Hl:^i^^'a:(hydrogen si Isesquioxane) , 

<y:^ ^^fl^^l^^(alkyl si Isesquioxane). <^\% (aryl si Isesquioxane) , ^7] 

<i6> ^7]::,«.^>^^ <goi] o^^Ai ov^t!: ^J-^i-^ -^7lJi^;^>l- a>-§-^ 

^ ^^cj], o.^^ €e]<^>^^(poly(amic acid)). ^el^V^^:]: ^^l^tfl = (poly(araic acid 

ester)) o] u] ^ ^( j^i^ji^at ion) 7\^^ o] n] = (poiyj^j^e);^] <g ^ 

(polybenzocyclobutene)7jl<i , #e|5ll^^(polyphenylene) , l-sl*^}^^'^] ^^i^olyztylene 
ether) l-Elo>^^(polyarylene)7ll^S] ^o] o^v^, 
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<17> ^r^6]]/<] oflBS^^ ^^^l^A^ iaV^^^>7ll^ o]^^^ «:^(cyclic) Tfl 

oj^Kcage)^ S-i^o](siloxane monomer), <==^7]^] SiOR^, RSiORs R2SiOR2[^ 

^ll^Hl^i ^#^11^ <^]-§-s^>^ 7>^^«11 ^ ^#^*><^ Si-OH^^o] io-i-% o]^, u> 

^^s:>7fl^ 25^% ^1^^^, -g-^:£7l- -f^tlr -^7] ^^^(organic polysi loxane)7^1 ^^]^ ^}-%- 

^^^V*^ ^^^*>^ ^-f Si^T^sq- 
2.iio]o| ^ 0.99:0.01-0.01:0.99, wl-^3js:>7fl^ 0.8:0.2-0.1:0.9, ^}^z\^7\]^ 
0.6:0.4-0.2:0.8^ ^^S. t}^ ^o] 

<18> Aj-7l z^^o] S-h:.^^ ^^l^O.^ ^>7l 2|-^<J4 IS S^l^^, -^^V* 

<19> 1] 
R 




<20> 



<21> 



^^7] ^d\]^] R^ Ci-Cs^ ^^^7], C3-Cio^ Al^^o^^y] Cg-Cis^ <:>> 

^7]o]jL, Xi, X2, X3^ ^Z^- S-^^o.^ ^^€^>, Ci-Cs^ ^^7], Ci~Cio^ ^^^^17] Hfe 

m^ 0-10^ 
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^V^€^>1: fl-i^^l-7V n°]^]^ 7}^^^?} 7>^t!: 

^^^^m 2]-g-7l7l- S.^S\o] OXZ^, 
<23> 2] 



X3X2XiSi-^%f^b^.a2jk^siXiX2X3 



<24> 3] 



.Si 



SiX'^X2X3 



/0"Q7^^;^;^^Six,X3X3 

XgXaXiSi-'^'V^'J/^ ^ °N|Lx^^^SiXiX2X3 
XaXzXiSi'^'S^lPx 

x3x.x..^;-o^2:^^""" 



;Si^ X^^SiXiXaXa 



31X1X2X3 



^31X1X2X3 



<25> 4] 

x3X2XiSi*^,,^ /> \f ^sr^K. 

XaXzXiSi^,;^,^ >P ^SKX 

x3X2x.si>^^>|7°-"^;:°^^ 

X3X3X,Si-^ 



1X2X3 

^ 51X1X2X3 
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<26> Xi. X2, ^^^o_s. ^^€^1-. ci~ cs^ "^^71, ci-cio^] -a:^ 

^7] ^S.^^:^}S.^^ , o] ^ ^a]£ ^>^^ 7].^w.^7]. 7].:=.^ 3].^7]oln^, 1-103] 

^ ^'^l ^^#°m <=>]-%r^ t}o]^^ ^^eflo]^ tiV-§-^ ^^I-O] ^ o;^Cf. 

<28> Aj-7l ^^;^] ^>7l ^-S^r^ 5 ifl^l 7S ^Cfofl^ y].^:^^y} y^i^.^ 

^1^711- -B-7l7l7> JL^£l<H ^4. 

<29> 5] 

31X1X2X3X4 
<30> {^^^ 61 

RlSiXiX2X3 

<31> 7] 

RiR2SiXiX2 

<32> ^V7] Z^Z^ ^^^J9.S. ^±^7.}, Ci~C3^ •^^7], C3~Cio^ ^l^^*^ 

^7] Ce-Cis^] <i>l[7loiji, xi, X2. Xs^ z^-z]- ^^^^S Ci~Cio^ <y:^^l7l SEfe 

<33> ^7] ^^^11- ;^ls*>7] ^tb ^^^>-§-<^l ^V-§-sl^ ^#^fl^ <=>H 

ti>^^5:l-7ll^ 'S^Chydrochloric acid), ^^^yrCbenzenesulfonic acid), ^^^^ 
(oxalic acid), S.^-yrCformic acid) <^]^^ ^^^-^ ^>-g-^ ^ SX"^. 
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^^S. 1.0-100.0^ i^^vfloflA^, uj-^^^lT^l^ 1.0-10. OS] vfloflA] ^l-g-^>Jl, ^-i- ^5. - 

^ 0-200*0, w>^^*>7ll^ 50~110*C^ ^^7} ^^^t]., 1^1:?>~100a1:?>o1 ^^ 

^^^-§-^1 -8-7l-g-°mfe ^^l^o.^ l-^^(toluene). a^^(xylene), ^l^l^^ 
(mesitylene) ^l€<^l4i^^?fl^(methyl isobutyl ketone), <^Hl-g- 

(acetone) -f-^l ^nfl ; BflH&|-*l:^S^^(tetrahydrofuran) , <5l:di^S.€<HlBfl^ 

(isopropyl ether) -f-^ <HlEfl^;^1 -g-^fl ; S^^^ S-h:. oj-^mEfloje 

(propylene glycol monomethyl ether acetate)^ o]-/^] Efl o] e ^n)] ; t:] iiil^o}.^^] e t^j-^^]:^ 

(dimethylacetamide), ^^l^i#6MS(dimethylformamide) <^}^]^n] -§-i^fl ; ^^^V^lS 

Y-butyrolactone); ^e]€- ; ^^l^s] ^^1- -^^ A>-g-^ ^ oin]. 

^ '^^<^]^^ A>-g-^^ 'i^^S Ir^^l^^t!: iS^Cporogen)!-^^ 6 ^£^l7> 
I7fl, 27fl SE^ 207llo]^>s. ^^^^ ^i^^^^K saccharide derivatives) -^-£^1^11^. tflS^^ 

s:l-7l s[^^ 8S. K^]^^ ^^3.^ -^--£^1 (glucose), 9S. S^lsl^ 

(galactose) -H-S^j , lO^s. ^^S:i(fructose)-H-i^^l^ ^'^^(monosaccharide) Til 



<37> [^^^ 8] 
CHjOR^ 
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<38> [^«j--bl 9] 
CHzOR^ 




<39> [Sj-t]-^ 101 
CHjOR^ 

^ I 




CHjOR^ 



<40> ^oflAi Rg, R4, Rg^ Z^Z^- S-^^o.^ ^dt€;^>, C2-C30^ <=>}^7] , d-CgO 

^ ^^^^71, C3~Cio^ ^l-l-^<y:^7l, C6~C 30^ ^>^7l, CrCgQ^ ^l-^A] o^v^7l^ C1-C20 

<4i> :£ 4^ cfls^<a <^1^ *l-7l lis S.^]s\^ lactose) -0-5-^1, 

3rl-7l 5)-*!-<5^ 12s. S^ls]^ (maltose) , 13-2.^ S^l^l^ ^3^^ 

(sucrose) -^£^1^ ^^(di saccharide) ^11* * ^ ^4. 

<42> 11] 




CHjOR^ 
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<43> [sfev^ 12] 



CH2OR 




OR 



CH2OR' 



<44> 13] 
CH2OR'' 



1 OR3 



<45> 



<46> 



^oM ^^l^i Ri, R2, R3, R4, R5. Re, R7, Rs^ ^^^^s ^:t^^>, Cg-Cso^ 

^^1, Ci-C20^ ^^^dy]. C3-Cio^ Al^^o^V^;^], Ce-Cso^ ^>^7l, CrC20^ ^l^^^l ^i^7l, 
(maltodextrin)!?!- ^-^^ (polysaccharide)* * ^ SZ^q-. 



<47> [Sl-^V^ 14] 



^ Q 



^ROHsQ 



10, 



RO'"'" 



bR® ^RCJ 




"^ROHjC 



'OR® ^RC>" 




OR^ 



<48> 



^V7l ^<>11A^ Ri, R2, R3, R4, R5, Re, R7, Rg, Rg, Rio, Rn^ o.^ 

^^^^>, C2-C3o^ ^>^7l, Ci-C2o^ <y:^7l, Cs-C Ai^s.<y:^7l, Ce-Cao^ ^V^7l, 

Ci-C20^ ^l^^^l ^^7l, Ci-C20^ 7>^4Al<a:^7loli, 1 20^ ^^^<^1^. 
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<49> Aj-7i 1-^*^ ^^1^"^ <^1S^-1 -l-^Sci (Glucose), #^^3i| e^-i^;Hl ^Bf^^ofl 

<^lH(Glucopyranose pentabenzoate) , ^^3.^ ^B)-<5M^]t^l^lH(Glucose pentaacetate) , ^^S. 
^(galactose), ^^S.:^ ^B^-o>/^llEflol e (galactose pentaacetate), fructose) , ^3 

S-^(sucrose), ^3.^:^ ^E^-iffl^Sofl o]e (sucrose octabenzoate) , ^Efo>.<.^]Eflol e 

(sucrose octaaetate), ^£:ii(maltose) , ^S.^( lactose) -f-^ 1: ^ ^]^]^ 



tV^^tb i^llH^:^ ^^^fl^ ^9}^^^ ^^JL^^ SLS.^-^ 21 ^tt -§-^ll<^l 

<5i> ^7] -§-nfl^^ <^>MM-, <>>M#(anisole), 3^€(xylene). 

(mesitylene)^^ ^o^^^:^] T^l^^l^^^^ll^-dnethyl isobutyl ketone), ^Hl^ 

(acetone)-i-^ -g-^fl ; BflH2l-*lJBS.^fl:(tetrahydrofuran), <5l^5.S.^«^lEfl s (igopropyl 

ether)^^ <^lBfls.7ll -§-d11 ; ^S.^^ 2-^^ ^1^ <iHltflolH (propylene glycol 

monomethyl ether acetate)5sf <^HlEfl<^lH;^l -§-^^11; ulj^o]-/-]! Eofnl 

(diraethylacet amide), ^1€5L#o>Dl:E.(dimethylformamide) '^}'^]^^] -§-i^fl ; 

^^(Y-butyro lactone); -§-°ll ; 2.^ ^^^^ >««>-g-^ ^ ^cf. 

^^) 100 ^%=-¥- i^wl 20 vfl^l 99.9 H>^2i^>7ll^ SOtfl^l 95^^^^ 

-g-°ll7> 20#^-¥- T^l'^V^S. A>^il^ ^-f ^:£7> ^<5>;?^ ^<U^ ^^o] ^^^s\y^] ^ 
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^ ^^l^^l SZ^, 99.9 ^^-^1- 2.5Z)-^H ^^^Sl^ MVn^o^ ^v\]7} M-^ ^o]- 



^ + iS^^ 100 cflti] 0.1 i^^l 95 -S-Cf w>^^^l-7il^ 10 vB^l 

70 ^^-^^ 70#^^1- ^i^^H ^>-g-5)^ ^^^^^ 7l7ll^#^Jol ^-1 

^>^<H ^^^'^m-.^s.^ ^>-B-*>7l 9X:n., lo^^-^ tij^o.^. A>-g-£]^ 

71^ ^<^V^ -a-^^* Ml- 7>^^ ^ ^C^-. 

<54> ^ ^V,^o^ ^}-§-^>^ M-i^7l^^ 7>^1^ M^-nl-o. 7l^o^o11 ^J.^. 

^l-§- ^-a^-^S. ol-g-^ ^ ojtcf. 7l^oll ^7] 2i^iMr-%: ^^^^(spin coating), 

(deep coating). ^^S^ (spray coating), JL#^^(flow coating), 91^ 
(screen printing) ■i-^>'^ Si^cf. wl-^3)s:>7llfe 1000 - 5000rpm^ ^^S. ^ 

7l^4Hl ^^i-5l7ll ^c]-. oli^l i-^Al^l^ ^3}- ^7l , 

^^^^ ^7] ^^i-^-fl^i ^^-i- 2^^^>7m- ^^M) 7i-^^>^ '^(loor o]^})3i\. ^^cHi ^^ 

^ -8:5., wl-^2j^>7fl^ 150°C tfl^l 6001C, i3|.^^2r>7fl^ 200t: ifl^l 450°CS] 7l-«i 

o]^ lOOOwfl^^ ^*!-^Dl;go.^ ^#^^11, ^ ^ 9X^ 'y^^ ^^o] 

sjnv^ Ir-g-^^ ^^-olfl: ^^11- ^^A]^ ^-^ ^^^^17]^ ^nfl gc^ =^^1 
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lO^l^V^V^l ^ ^-^1^, w>%^^Ml^ 30^<^l^i lAl^ol ^^srl-cf. 

^oM^l^i 2.5 ol^>^ ^^^^^ ^ Jl^^ 

100 tflal ^1= 30 S£^ ^E]J1^^ -^f-g-^V^ ^^<^1^ 



^'«>H 1-1 : A 

2,4,6, mel-i^l ^-2,4.6, S-EflBe^-wl BH^-^^'a• 
(2,4,6,8-tetramethyl-2,4,6,8-tetravinylcyclotetrasi loxane) 29.014mmol(10.0g)4 -g- 

^o>$i^ €eflHl^(0)-l,3-i:^til^-l,l,3,3-BflBHl-^l^i^^^>a- ^j-^l" 
[platinum(0)-l,3-divinyl-l,l,3,3-tetramethyldisi loxane complexCsolut ion in xylenes)) 
0.164g ^ #5l->i3<Hl -^7l]# ^^o] i^o. t^ofl^ oflEfls. 300mll- ^^^]^^. <>W ^ 
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-S- -g-711- -78°CS. ^, He^^-^S.-^^ 127.66mmol(17.29g)^ AjAi^] 7>^ ^, ^-§-^£ 

» A^^i^l ^J-^^H ^£1- ^^cf. o]:^ ^>^oflA-1 20^1^ aV-f-^ ^, O.ltorr 

^ ^^^H^i ^^^^ ^171^>JL, 100ml* 7}^ cf^, lA]^ SHV^ ^el-olH 

(celite)l- ^Bl^srH, -^A^o^ ^ofl^ ^^cf. cfA] o.ltorr ^^^Hl^i ^ 

^l7ls:>c^, ^A^o^ on^j^Hflo^ [-Si(CH3)(CH2CH2SiCl3)0-] 4 * 95%^ ^^S. <^S^ 

cf. o] 11.28ramol(10.0g)* EflMHl-^lJBS.^^ SOOmlS sl^^Al^jjL, HBloll€<5>^ 

136.71mmol(13.83g)* ^9i^. o]^ H>-g-g.7l# -78'CS. :f . ^l^'g:-^ 136.71mmol (4.38g) 

^, €e1-<^lB(celite)« ^Bl^^>jl, O.ltorr ^'a-^><Hl^^ fl^^^ 

^1^^>5^^. <^7loll 100ml* 7}t}jL, lAl^ ii7ti> :f ^e|-olH(celite)» €b1^^> 

^ -^A^^ gv^ -g-^* O.ltorr ^^^Hl^i ^1^*H, -T--^^ ^^l^Eflo^ 

<61> [^^^ 15] 



Si 



o 



4 



CH2CH2Si(0CH3)3 



<62> 



<63> 



^^Hl 2-1 



<64> 



A : S.h=.^ ^^^^ 



36-17 



1020020066184 #^ 'U^}: 2003/10/15 

<65> s^^Ti] A 9.85mmol(8.218g)l- ^^^3.^] ^Tfll- 7^<^ ^, tflBe]-^! = 90ml 

S. S\^M^]JL, -78°C<=HlAi 1-3)- *§^(^2l-^db 35%^-6-)^ 100inl:8.8ml2] ^^tt 

*g<i-g-'5^^ 9^n^±7} 1.18mmol ^7>5]£^ 7>^ ^, -^^-^lA-l ^7>t!- ^I^tb 

^ ^^Sjol ^ 393.61niraol(7.084g)ol 5]^ -^^^ a^a^^] 7>*]-5it:f. o] 

^ ^^^^^ 7o°c^m «v-g-^ le^i^ ^^s^]^'^. <^i^ ^-§-g-<5i^^ ^t^tfl7i 

(separatory funnel)<^l 4^. 90nill- ^JL, # lOOmlS. Ss) ^:^o]^ :f , o] -g- 

^l^tt ^, m^^^}"^ -8-^-^^ O.ltorr ^^a-srHl^i ^^^^ l"^ 

* ^1^*H. ^^^Bflo^ ^^^1 A 5.3g# '^9X^. 

<66> ^Alo^l 2-2 

<67> ^^^1 B : 3.hL^ kSi\- 

<68> ^l^Hsl^^l^^l-^firdnethyltriinethoxysilane) 37.86mmol (5. 158g)4 S.h^^ A 

3.79mmol(3.162g)l- l-E}ia<Hl ^Tfl* ^flo^ BflH5l-«rl:c lOOmlS sj-i^Al^lJl, 

-78°C<^l^i 1-4 ^tb ^^C^^n^^i 35%^-a-)^ 100ml:0.12inl^ w]^^ '^^-g-^^ ^ 

S|-^^7> 0.0159mmol ^7>5]£^ ^l^i^l 7>t!: ^. ^<=>fl^i ^7]-^ sl^tl: '^^-§-'2^^ # ^^^c>1 

9X^ * 529.67mmol(9.534g)ol ojo^ a-^a-I^I 7H>^cf. o]^ 

» ^i^i^l 70°C^7>;^1 #3^ ti>-g-^ le^l^V ^^Al^gc^-. cf^ H].o.^6n^ ^^^i:fl7lol] ^. 
i^ojl^cH]Efl^ lOOmll- ^JI, 1- lOOmlS 55) ^;^<>)$ <^l-§-'5»<H) 5g^ ^ 



36-18 



1020020066184 #^ <U7.}: 2003/10/15 

^ -§-"2^^ O.itorr ^^^^ ^"a-^Hl^i 1-^^ ^^^^Eflo^ 

^^^1 B 5.5g* 

<69> ^Al<^l 2-3 

<70> ^^^1 c : SLhu^ 

<7i> S-icT^ A 13.28mmol(11.08g)5!l- tflH2l-nfl^Al^^(tetramethoxy silane) 2.39mmol (O.SSg) 

^ l-e1-^3«fl ^711* 7llcH EflSHl-^lJBS^?!: lOOmlS. sl^Al^jjl, -78r<HlAi #4 :^ 

tt'S^CSsl-^ri^ 35%^-6-)* 100ml:0.12ml5l uj^s. ^^tb 'g-a: -§-^^ *g^^^7> 
O.OlSQmmol ^7}Z\^^ a^a^^I 7>?1: ^, ^7}^ S]^^ ^-^Ir-g-^ Jt^Sl^H 9X^ Mr 

%■ 529.67ramol(9.534g)«il 0^0] a^a^^I 7l-s->5^rf. o]^ ai-o.^^^ a-^a^^I 

70°C^7>^1 «]:^# le^m ^^^mi^. tq-g- av-g-^^n^ ^^^cfl7l<Hl clofl^*:.!! 

Bfls lOOmll- ^Jl. # lOOmlS 5S] -B-^<Hl ^-ttM-H^C-?-^) 5g^ ^JL 

"^l^i lOAl^V-^oV JUaV^l-c^ -g-onofl ^^Sl<H 01^ cj^o;) ^^^^ ^Ei^^>o^ ^ 

i]-^ -§-^^ O.itorr ^•a-^HlAi ^^A^ 1-^^ ^]7]^}<^, ^^ ^^^Bflo^ 

^1 C 6.15g^ ^^4. 



<72> ^Ajofl 3 - :q3^^ ^^^S] 

S.2fl5i)(gei permeation chromatography, Waterstl:)^. ^^^V^, 's^'tl:^! t^^I ^^7]^ 
Si-OH(%)^^* ^^>7l^'^^^7l(NMR, Brukerjirt)^. ^^^H. ^ S l^fl M-Bl-uH^cf. 
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MW 


MWD 






Si-CHsC-i-*) 


^^^11 (A) 


60800 


6.14 


35.0 


1.2 


63.8 


^^^11 (B) 


4020 


2.77 


39.8 


0.5 


59.7 


^i^^l (C) 


63418 


6.13 


26.3 


0.7 


73.0 



<75> 



<76> 



<77> 



<78> 



<79> 



<80> 



^ Si-OHf-^, Si-0CH3^^, Si-CHa^^: 

• Si-OH(#%)=Area(Si-OH) ^Area(Si-0H)+Area(Si-0CH3)+Area(Si-CH3)] >100 
■ Si-0CH3(l-%)=Area(Si-0CH3) -^Area(Si-0H)+Area(Si-0CH3)+Area(Si-CH 3)] 
>100 

■Si-CH3(§%)=Area(Si-CH3)^Area(Si-0H)+Area(Si-0CH3)+Area(Si-CH3)] 
>100 



^Ajc^l 2<^1^-1 ^]^^ ^^^n ^^1 ^^^1. ^^7^1 ^ ^S.^^ 

1^1^ <^lEflH (propylene glycol methyl ether acetate: PGMEA)^ *>7] S 2*^1 

S^^als. ^^^>c>^ ^ ^1S*>J1, oil- A>^^>o^ :e.^(boron)-^S. 

(cioping)€ P-E]-*a^ SJ] (si 1 icon wafer)^<^l 3000rpm 

(spin-coat ing)# ^>^cf. ^^l7> ^^^l 7]^^ §l-#5llolH(hot plate)*]-<=>ll^i 150 °C 

1^, 250°C 1^-2.^ ^^>^^S :iiHH Hfl<^l^J(soft baking)^ ^^l^H, -a-7l-§-;^lll- ^^^1 

^7]o\]A^ ^]^^ 7]%^ ^tHu ^(Linberg furnace )^<Hl^i 420°C, ^^7]^- 
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<Hl^i 60^^ ^, ^i^^^S] -^^^1^ He) #?1#e1 (prism coupler)* o]^^} 

<83> is. 21 



Oil 


nHH6|^ 


5?.^^ 


(wt%) 


(wt%) 


(A) 


^^4^ 


-a A] 0^1 4-1 






25.0 




8245 


1.437 


-y^HI 4-2 






25.0 


30 


8637 


1.328 


^Ajoil 4-3 






30.0 




10424 


1.414 


^Ajo^l 4-4 






30.0 


30 


11764 


1.304 


^^Hl 4-5 






25.0 




11340 


1.440 


^AHI 4-6 


^^^l(C) 


^Efol-^-llEllolE 


25.0 


35 


10247 


1.418 


^A|c^| 4-7 


^^^l(C) 




25.0 


35 


13942 


1.318 


-^^Hl 4-8 






25.0 


35 


8578 


1.298 



<84> • Jl^^^^(l)(wt%)=[(i^llH^^ ^^^1 ^7ll(g)+iS^ ^7ll(g)]xi00)/[PGMEA ^7fl(g)+ 

^m^^ ^^^1 -¥-7ii(g)+i^^ ^71] (g)] 



<86> ^AH] 5 - -^^^ ^yg^ ^u^^ ^ 

<87> cf^Aj ^^o^ -H-^^* ^^*>7] :a€-(boron)-2.S. £^(doping)€ P-^- 

'^^^ ^^^^ ^fl'^lsJ] (silicon wafer)^^!! 'i-a-Sj-B^-a- 3000A ^^1^ iSt!: 

<^l«fl3£efl<5lBl (Metal evaporator )S. e^e1-^( titanium) lOOA, "^^^l ^(Aluminum) 2000 A 
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;5i^^l^ol immS ^Tj]^ s>^^>:ia.(hard mask)* oj-g-^j-o^ imm 7}^]^ -^^^ ''^^^] 

^(Aluminum) ^^"^ 2000 ^^^}^ MIM(Metal-insulator-metal -B-^^ ^i-n- 

^ HVD^-^ ^^^^>5i^. '^]^^ ^^-ir Probe stationCMicromanipulatior 6200 probe station) 
<=>] ^^^^ PRECISION LCR METER (HP4284A)* oj-g-^H 100 kHz^ ^A^^]^^ 
(Capacitance)* ^^^^>^4. ^^^^ ¥^11- Hsl#^#eiS. ^^j^H ^l^^^S 

<88> k = (C>A) / ( So>^) 

<89> k : -a-^^ (dielectric ratio) 

<90> c : ^i^-g-^ (Capacitance) 

<9i> A : 

<92> -n-^ (Dielectric constant) 

<93> d : ^i-R-^ ^^^1 



<94> 
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is. 31 



oil 






(wt%) 


(wt%) 


(%) 


(k) 


5-1 






25.0 






2.75 


^Ajo^] 5-2 


^^^11 (B) 




25.0 


10 


4.1 


2.52 


^Alo^l 5-3 


^^^1(B) 




25.0 


20 


10.9 


2.19 


^Ajc^l 5-4 






25.0 


30 


20.5 


2.01 


•^^Ml 5-5 






25.0 






2.92 


5-6 






25.0 


35 


3.9 


2.82 


^^Hl 5-7 






25.0 


35 


10.7 


2.56 


^AHl 5-8 






25.0 


35 


27.0 


1.94 



<95> . 7l^i(l)(%)=Hs]^ ^^^^ Lorentz-Lorentz ^^S. 

<96> ^AHl 6 - 14^^^ ^^1:^ 7]^a.7l ^ 7l^^i^^ 

^^^^ Surface Area Analyzer [ASAP2010, Micromerit ics;lt]» 7>;^lJl ^i^^h^^^ ^«S*> 

7Hj1 ^^t:]-. £1^2^ ^^]^] 6-3, 6-4£q ^a^oi] o^^ y]^^^.^^ 

<98> 
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IK 4] 









(wt%) 


(wt%) 


(A) 


(cc/g) 


(m2/g) 


6-1 






25.0 




6.1 


0.008 


164 


^^loJl 6-2 






25.0 


30.0 


16.2 


0.166 


412 


-M^1<^1 6-3 






25.0 


30.0 


14.6 


0.451 


631 


6-4 






25.0 


30.0 


16.2 


0.455 


681 



<99> ^ 50 A o]^}o] X2]X]]^ 7l^^ 1-^^ ^ 



36-24 



1020020066184 #^ <U^}: 2003/10/15 

l^i"?-^^ 1] 

^7] 1-^^ ^o]^ ^nfll- S^^rn, rf^>y ^^B]-^ ^-^^^M 

21 

^^fl^ + ^e^Jl^^ 100 cflwl 0.1 ^fl^l 95 ^^^91 

#s]ji^^ -R-£^121 + -g-Dflo^ 100 ^^-f cflti] 20ifl^l 99.9 ^^^<?1 ^^1^ 

[^^*^ 4] 

[^«|-^ 8] 
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CHjOR^ 



OrN r OR^ 



OR'' 



[5}-^^ 9] 




CHjOR^ 



OR^ 

orN^ 



OR^ 



10] 



CH2OR 




CHaOR^ 



^7] ^oIlAi R2, R3, R4, Rg^ Z^-Z^- S.^^O.S ^^l^^V, C2~C30^ <=>}^y] , Ci~C20 

^ Cs-Cio^l Ai^^o^^^^i^ Ce-Cso^ ^V^^l, Ci~C2o^ ^l^^^^l SE^ C1-C20 



[5l-*j-^ 11] 
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^1-71 -i\6\]X] R^, R3, R4, R5, Rg, R7. Rg^ Z^-Z^- O.^ ^^€^>. C2~C30^ ^> 

^7], Ci~C2o^ "yr^y], C3~Cio^ ^]ms.^^U7], Ce-Cso^ ^}^y] , Ci-Cso^ '^^^^7], 

Ci-C20^ n^4^1^^^7lol4. 

61 

[ 14] 
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^7] ^ollA^ Ri, R2, R3, R4. R5, Rq, R7, Rg, R9, Rio, Rii^ 
^4l€^>. C2~C30^ ^}^7], Ci-C20^ C3~C 10^ Al#S.<&^7l, Ce-Cao^ <^>^7l. 

Ci-C2o^ ^l-^^^l Ci~C20^ 5'>s4^1^^^7lo]ji, 1 20fi^ ^^ojcf. 

[^^*^ 7] 

^1 1%H1 SZ^^H^I, ^'^^ ^e^jLTg-^ -n-£^l7> #^^^(Glucose). #^^^1 
e1-iQ>Hl ^Hl-^soilolE(Giucopyranose pentabenzoate) , ^B}-o]./^lEflol:e (Glucose 

pent aacet ate), ^^S^(galactose) , ^Efoj-^^lEfloje (galactose pentaacetate) , H 

fructose), ^^^^(sucrose) , ^Ef^S<Hl 0)3 (sucrose benzoate), ^3.5.^ 

^B|-o>/^lEflolE (sucrose octaaetate), ^£^(maltose) lactose)^ 

(^^^J- 8] 

^1 l^cl-'^l ^^^i, DflEgj^, ^^^l7> ^^^i^^^Csilsesquioxane). ^^-^aI^^ 

#(alkoxysilane sol) :il^^>(si loxane based polymer) ^1 ^5^* ^^^-^S. 
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[^^■sj- 9] 

^1 9X^^^, ^7] ^M]^ ^^^<^1 €4^^^^ (hydrogen si Isesquioxane) , 

^>^^l^¥|^^(alkyl si Isesquioxane), ^^^^^^(ary\ si Isesquioxane) ^ 

I^j^^c}- 10] 

[ 1] 

R 

- I 

I Si 0 1 

- I 

CH2(CH2)mSiX,X2X3 



^7] ^o^l-^i ^^^;^>, Ci~C3^q ^s^^7l, C3~Cio^ Al#S<a-^7] C6~Ci5^ <>} 

m^lolji, Xi, X2. Xs^ z]-^ ^^^^S 4^i:€^>. Ci-Cs^ <a:^7l, Ci-Cio^ ^^^171 
0-10^ ^n^o]!^. 

[2^-*!-^ 2] 
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X3X2X1 



i^n^ 3] 



X3X2XiSi^"'^*V^y3-' ^N^.X-S^: 



X3X2XiSi*^'*^SX^lP\ ^ 



siX'jX2X3 



2^1 3' 

[^^Al 4] 



51X1X2X3 

1X2X3 



^Si^O>^ ^^^31X1X2X3 
X3X2XiSi^^,^ ^Si*^^ 

O^Si Y 

x3X2x,si-^^|7°-^;::^^^ 

X3X2X,si>^ "^o— Si^ 

^1^51X1X2X3 

<^ 51X1X2X3 



36-30 



1020020066184 #^ ^;^>: 2003/10/15 

^7] -iioil^i xi, X2, Xs^ ^-^A ^^^^s. ^±^7.}, Ci~ Ca^ <a:^7l, Ci~Cio^ <a:^ 

[^^^J- 111 

1] 

R 

I Si O 1 

- I 

CH2(CH2LSiX,X2X3 



^1-71 ^oflAi RO. -.^^;^>, Ci-Cs^ ^^^^^71, C3~Cio^ Al#S-<a:^7l Cg-Cis^ 

l7lo]jL, Xi. X2, Xa^ =-^^0.5. -^^-^>c>, Ci-Cs^ "^^^71, Ci~Cio^ '^■^^171 
0-10^ 
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^0«^ ^*%-ij<.SiXiX2X3 
X3XaX,Si^^^^ \ ,0" 



X3X2X'^ Si 

mn^ 3] 



^^/I^N^SiX 1X2X3 

/^"0>^^^^i;^^SiXiX2X3 
XaXjXiSi'^^'S^Vp-' °\Q|,^^^SiXiX2X3 
XjXzXiSi^'^^S^ I \ /t-v 

X3X2XiSi-'^^***AO ^ 9.^^ oiX X X 
>^"^0-Si--^S.X.X2X3 



^3^2^ 1 



SiX«jX2X3 
1X2X3 



.SiX'|X2X3 



Si ^^Si— 0^X^^^51X1X2X3 

xgXzXiSiN^i^,^^/) ^s?5r< 



SitrVfSiXiX2X3 

2^0 Si-*° Si-^N^SiXiXzXa 



QSL 



XaXaXiSi*"^^**^ 



^^siX1 



1X2X3 
51X1X2X3 
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^7] ^oflA-i xi. X2, Xs^ ^^^^S ^^^7^, Ci~ Ca^ "yr^^l, Ci~Cio^ <y:^ 

[ 5] 

81X1X2X3X4 

6] 

R 181X1X2X3 

7] 

R iR2SiXiX2 

^71 ^oil^i Ri, R2^ ^i^;^>. Ci-Cs^l 'a-^71, Ca-Cio^ ^m^.'^: 

^71 C6~Ci5^ o>^7loljl, Xi, X2. Xs^ O.^ Ci~Cio^ "a:^^l7l ^S. 

121 

10% ll^^Hl Sio^A-l, >^7l DflHS^^ ^^^1^ Si-OH ^^o] io#% ol^oi ^o. 

[^^% 13] 

SiaH^ ^til7> 0.99 0.1<?1 ^^1-2.^ 
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[S. 2] 




20 30 40 50 60 70 80 Q0 100 

Pore size (A) 
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I^^^J- 14] 

^1 l*^'^! 9X'^^^, cflBSl^:: ^^^]7} o] d] = (polyimide) , ^^^1 ^"^-^^ 

(polybenzocyclobutene). l-el6>^^(polyarylene) 2E^ ^^l*^ ^^^-^S. ^>fe 

15] 

Efl<^lB7ll -g-nll, o>t3]c;^] ^nfl, ^Tn>w-^s.3^;^( ^ -butyrolactone) , ^B]^ -§-n|) o]s.o^ 
l^^^^ 16] 

150~6001CS. 7}<^X\7]^ ^^IS ol^o^^]^ ^S^l-g- ^^l^^-o^ 

17] 

>il 16«J-^1 Sa^H^i, ^lE^l #^ ^^^o] 1000~ 5000rpm i^S^^ -f-^M 

^^^S]^ ^^ij^-S- ^£^1-§- ^^^^^ 

I^^^J- 181 

19] 

^1 18t^ l4i::7l^# 7>;^1^ ifl^^^ ^^fl , ^7]^<^^^ ^^fl , i^^] 

36-34 



